Supplementary Results

Supplementary Data Set 1
This separate file displays the taxa, sequence accession numbers, coordinates, gene neighborhoods and multiple sequence alignments corresponding to the identified twister ribozyme representatives. In additional separate files, alignments of type P1, type P3 and type P5 twister ribozyme sequences are provided individually in Stockholm formats.
Supplementary Table 1 | Genomic distributions of twister ribozymes. Organisms known to
contain predicted type P1 twister ribozymes are listed with the corresponding numbers of examples. Note that only convincing ribozyme homologs are included, as judged by the degree to which they conform to the conserved sequence and structural features depicted in Fig. 1a .
Additional twister representatives with sequence or structural variations could exist, and therefore the numbers provided in this PAGE. The corresponding 5´ and 3´ cleavage products (5´ Clv and 3´ Clv, respectively) are DNA templates for transcriptions in vitro were amplified using the following primer pairs: F3
and R (N.v. 1*), F3 and R1 (N.v. 1), F3 and R (N.v. 2), and F3 and R1 (N.v. 4) . (e) Coordinates and primer sequences corresponding to the ribozymes that were subjected to RT-PCR analysis and to those that were transcribed in vitro. All oligonucleotide sequences are 5´ to 3´.
Supplementary Figure 8 | Experimental support for the secondary structure model. (a)
Sequence and predicted secondary structure of an engineered bimolecular twister complex derived from Clostridium bolteae. The altered nucleotides in mutant constructs M1 through M11 are indicated. For each predicted pairing element, putative destabilizing and compensatory mutants were designed. Other annotations are as described in the legend to Supplementary Fig.   2 . Non-native guanosine residues were encoded at the 5´ end of the enzyme strand to facilitate transcription in vitro. (b) Ribozyme cleavage assays for the constructs depicted in (a). Other details are as described in the legend to Supplementary Fig. 2 , except that reactions were incubated for 1 min. Fig. 5a ).
M1 M2
Cleavage assays were conducted in reaction mixtures containing either 1 mM MgCl 2 or 0.1 mM MnCl 2 under otherwise standard conditions. Dashed lines designate y-axis values that represent 50% or 90% processing of cleavable substrate. Data were corrected for the ~25% of substrate that remained uncleaved after exhaustive incubation.
In contrast to unmodified substrates, which are rapidly cleaved to ~90%, phosphorothioatecontaining substrates undergo rapid processing only to ~50% before the k obs decreases, suggesting that one of the two thiophosphate isomers is cleaved less efficiently than the other. 
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